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The next generation of aircraft engines, both commercial and military, will attempt to 
capitalize on the benefits of close-coupled, vaneless, counter-rotating turbine systems. 
Experience has shown that significant risks and challenges are present with close-coupled 
systems in terms of efficiency and durability. The UEET program needs to demonstrate 
aerodynamic loading and efficiency goals for close-coupled, reduced-stage HP/LP 
turbine systems as a Level 1 Milestone for FY05. No research facility exists in the U.S. 
to provide risk reduction for successful development of close-coupled, high and low 
pressure turbine systems for the next generations of engines. 

To meet these objectives, the design, construction, and integrated systems testing of a 
Dual-Spool Turbine Facility (DSTF) facility has been initiated at the NASA Glenn 
Research Center. The facility will be a warm (~1000°F), continuous flow facility for 
overall aerodynamic performance and detailed flow field measurement acquisition. The 
facility will have state-of-the-art instrumentation to capture flow physics details. 
Accurate and reliable speed control will be achieved by utilizing the existing Variable 
Frequency Drive System. Utilization of this and other existing GRC centralized utilities 
will reduce the overall construction costs. The design allows for future installation of a 
turbine inlet combustor profile simulator. 

This presentation details the objectives of the facility and the concepts used in specifying 
its capabilities. Some preliminary design results will be presented along with a 
discussion of plans and schedules. 



Ultra-Efficient Engine Technology Program AIAA TETWOG 
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Highly Loaded Turbomachinery, 

Dual-Spool Turbine Facility Objective 
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Configuration allows for future installation of a combustor profile 
simulator 




Validation facility for CFD tools & models relevant to industry 
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AADC Supportive; identified hardware for testing. 

AFRL Supportive; complementary to TRF. 
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Spatial resolution 



Highly Loaded Turbomachinery, 
Dual-Spool Turbine Facility 


■ 


o 

o 

5 


LU 


< 

< 

< 


£ 


CD 

o 


> 

CD 

O 


o 

c 

sz 

o 

o 

I- 

0) 

c 


CD 

c 

LU 


c 

o 


LU 






2 » 
I 2 

<0 3 


0 0 
a- o 
it g- 
o E 


0 

-rT 

co 


0 

_ 0 

^ a 


0 ) a> 

.<2 I 


e a 


o - 
</> 

0 h. 

c 2 


c E 
0 .5 


c Q 
0 
> 


0 5 - 

E 0 

■Q 

2 E 

0 3 

a c 


0 £ 


g | 

g c 

0 S' 

r- 01 


-Q t 

C 0 
C r\ 


3 ° 

i ° 


SZ 0 
% £ 
5 ° 

S a 


o • • 




: as 

</) o co 

« w a3 
£.2 0 . 
ro.bE 

“ CD a) 

ro P 

^ O 0 


O) CD — 
C D) .E 


a » 

= g 

0 o 


to 2 
c <5 


u £ 
O c 


05 -S 

c 


N </) 

» 3 

£5 


o "O 
“ 0 


= 0 
O -o 


0 C 
**“ 0 
O ~ 


o <o 2 
0 ■= 3 (n 

0 5 2 £ 


1 - .2 0 3 


0 Q. (/) 
^ 0 r* (/) 


g g £ S « 

O O 0 v. O 

A ■ a. A 


C W W vy k. w 

0 . 0 ^ h- 0 - o 



Highly Loaded Turbomachinery, _ _____ 

Dual-Spool Turbine Facility DSTF TorqUG VS. Speed Curves 
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Highly Loaded Turbomachinery, GRC Altitude Exhaust Capability and 
Dual-Spool Turbine Facility DSTF Requirements 
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DSTF Free Body Diagram 
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90% Design due end of May 02. Capability for Proposed Test Articles 




Highly Loaded Turbomachinery, 

Dual-Spool Turbine Facility Technical Results 



Flow Path Definition Flow Path Definition 

CFD Analysis Performed to Define Flow Path CFD Analysis Performed to Define Flow Path 

(Ensure uniform Airflow Velocity, Pressure, and (Ensure That There are no Backpressure 

Temperature Profiles Into the Inlet of the High Effects from the Exhaust Manifold) 

Pressure Turbine) 
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Exhaust Piping (Shown in Green) 150 PSIG Combustion Air Piping 
Exits Through the Roof of Cell W2, (Shown in Blue) Splits and Two 
Runs Above SW Wing, Ties Into Feeds Supply the DSTF Inlet 

Existing Altitude Exhaust Header Manifold 




Highly Loaded Turbomachinery, 

Dual-Spool Turbine Facility Plans for Next Year & Beyond 
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Phased Research Test Article SOW 
Development underway. 



